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What we claim is: 

1 . A method of restarting a permanent magnet turbogenerator/motor, comprising the 
steps of: 

determining that the permanent magnet turbogenerator/motor has a fetal fault present and 
is in the process of shutting down; 

determining that the permanent magnet mirbogenerator/motor has more than a fixed 
number of restart attempts since the permanent fnagnet turbogenerator/motor was determined to 
have a fetal fault; and 

continue shutdown of the permanent nu gnet turbogenerator/motor, 
g 2 - 7116 methodof claim 1 wherein the I »ermaneij(y magnet tuAogenemtor/moto^ 

^ grid connect mode and said step of determinini that th<# permanent magnet turbogenerator/motor 

0 J /I 

g has a fatal fault present and is in the process of shutti^down comprises the steps of: 

CP 

detecting an over-current Condition; 

m 

s determining that less than A fixed numb er^f over-currSfevents have occurred within a 

SJ fixed period of time; 

9 

01 disabling the output power converter off the permanent magnet turbogenerator/motor; 
fc determining that the output current of t£e permanent magnet turbogenerator/motor is at a 
normal level in all phases; and 

enabling the output power converter off the permanent magnet turbogenerator/motor to 
continue normal operation of the permanent no agnet turbogenerator/motor. 



S 



3. The method of claim 1 wherein the 



permanent magnet turbogenerator/motor is in a 



grid connect mode and said step of determinir g that the permanent magnet turbogenerator/motor 



has a fatal fault present and is in the process c 



f shutting down comprises the steps of: 
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detecting no output over-curren ;; 

detecting a loss of output currem control or a loss of DC bus voltage control; 
determining that more than a fixpd number of warning faults has occurred within a fixed 
period of time; 

reporting a grid fatal fault and initiating shutdown of the permanent magnet 



in the pi 




turbogenerator/motor. 

4, The method of claim 1 win 
grid connect mode and said step pi determining 
has a fatal fault present and is in the proqess of 

detecting no output over-current; 

detecting a loss of output current 

determining that less than a fixed 



01 

UJ period of time; 
Ul 



ent magnet turbogenerator/motor is in a 
the permanent magnet turbogenerator/motor 
down comprises the steps of. 



control/tor a loss of DC bus voltage control; 
number of warning faults has occurred within a fixed 



reporting a grid imbal^ce^waiping fault; 

disabling the output power converter of the permanent magnet turbogenerator/motor; 

analyzing the grid voltage magniti ide and frequency for an acceptable connection; and 

enabling the output power convert sr of the permanent magnet turbogenerator/motor to 
continue normal operation of the permanent magnet turbogenerator/motor. 

5. The method of claim 1 wherein the permanent magnet turbogenerator/motor is in a 
grid connect mode and said step of determining that the permanent magnet turbogenerator/motor 
has a fatal fault present and is in the process of shutting down comprises the steps of: 

detecting no output over-current; 

detecting a loss of output current control or a loss of DC bus voltage control; 
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determining that less than a fixed number of warning faults has occurred within a fixed 
period of time; 

reporting a grid unbalance warning faiilt; 

disabling the output power converter 6f the permanent magnet turbogenerator/motor, 
analyzing the grid voltage magnitude and frequency for an unacceptable connection; 
determining that the maximum allowable reconnection time has expired; and 
reporting a grid fetal fault and initiating shutdown of the permanent magnet , 
turbogenerator/motor. 

6. The method of claim 1 whefein the permaneht magnet turbogenerator/motor is in a 
grid connect mode and said step of determining that the permanent magnet turbogenerator/motor 
g has a fatal fault present and is in the process of shutting down comprises the steps of: 
detecting no output over-qirrent; 

of DC bus voltage control; 
g determining that less than a fi^edjm^aber of warninglauHs has occurred within a fixed 

^period of time; 

reporting a grid unbalance warning fault; 

disabling the output power converter of the permanent magnet turbogenerator/motor; 
analyzing the grid voltage magijitude and frequency for an unacceptable connection; 
determining that the maximum Allowable reconnection time has not expired; 
determining that the DC bus \e\ el is below the turn on point of the brake resistor, 
applying the brake resistor to control DC bus voltage; 
determining that the grid is acc< sptable for connection; and 
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enabling the output power converter of the permanent magnet turbogenerator/motor to 
continue normal operation of the permanent magnet turbogenerator/motor. 

7. The method of claim 1 wherein the permanent magnet turbogenerator/motor is in a 
grid connect mode and said step of determining that the permanent magnet turbogenerator/motor 
has a fatal fault present and is in the process/ of shutting down comprises the steps of: 

detecting no output over-current; 

detecting a loss of output curren^ecfntrol or]a loss of DC bus voltage control; 
determining that less than a $xed number of warning faults has occurred within a fixed 
period of time; 



Q 



m 



reporting a grid unbalances warning fault; 
disabling the output po\ rer convi 
analyzing the grid voltaj 
determining that the maxftpum al^ 
determining that the DC bus level 



e permanent magnet turbogenerator/motor, 
magnitude And frequency for zA unacceptable connection; 
able recoimection time has not expired; 
is below the turn on point of the brake resistor, 
determining that the grid is acceptable for connection; and 

enabling the output power conver ter of the permanent magnet turbogenerator/motor to 
M- continue normal operation of the perman snt magnet turbogenerator/motor. 

8. The method of claim 1 wherei a the permanent magnet turbogenerator/motor is in a 
grid connect mode and said step of determining that the permanent magnet turbogenerator/motor 
has a fatal fault present and is in the pro ;ess of shutting down comprises the steps of: 
detecting no output over-current 

detecting a loss of output curren : control or a loss of DC bus voltage control; 
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determining that less than a fixed number of warning faults has occurred within a fixed 
period of time; 

reporting a grid unbalance warning faui ; 

disabling the output power converter oflthe permanent magnet turbogenerator/motor, 
analyzing the grid voltage magnitude and frequency for an unacceptable connection; 
determining that the maximum allowable reconnection time has not expired; 



determining that the DC bus level is 
applying the brake resistor to 
determining that the grid is 
determining that the maxi 
reporting a grid fatal fault and initi 
turbogenerator/motor. 

9. The method of claim 1 Vherei 



J/DC bus 
>le for 



turn allowable re 



ing st 



(w the turn on point of the brake resistor, 
Itage; 
nnection; 
•nnection time has expired; and 
own of the permanent magnet 




permanent magnet turbogenerator/motor is in a 
ig that the permanent magnet turbogenerator/motor 



grid connect mode and said step of d 

has a fatal feult present and is in the projbess of shutting down comprises the steps of: 
detecting an over-current condition; 

determining that less than a fix^d number of over-current events have occurred within a 
fixed period of time; 

disabling the output power converter of the permanent magnet turbogenerator/motor; 
determining that the output ci rrent of the permanent magnet turbogenerator/motor is not 
at a normal level in all phases; 

determining that the DC bus level is not below the turn on point of the brake resistor, 
applying the brake resistor tq control DC bus voltage; 
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determining that the output current of tne permanent magnet turbogenerator/motor is at a 
normal level in all phases; and 

enabling the output power converter (if the permanent magnet turbogenerator/motor to 
continue normal operation of the permanent magnet turbogenerator/motor. 

10. The method of claim 1 wherein the permanent magnet turbogenerator/motor is in a 
grid connect mode and said step of determining that the permanent magnet turbogenerator/motor 
has a fatal fault present and is in the pro^e^sof^utting down comprises the steps of: 

detecting an over-current conditioi 

determining that less than ji fixed ijumbqi) of over-current events have occurred within a 
fixed period of time; 

disabling the output power converter dfi the permanent magnet turbogenerator/motor; 
determining that the output cxirr^t/^f th^ennanent magnet turbogenerator/motor is not 
at a normal level in all phases; 

determining that the DC bus level is below the turn on point of the brake resistor; 
determining that the output current of the permanent magnet turbogenerator/motor is at a 
normal level in all phases; and 

enabling the output power converter of the permanent magnet turbogenerator/motor to 
continue normal operation of the permanent magnet turbogenerator/motor. 

1 1 . The method of claim 1 wherein the permanent magnet turbogenerator/motor is in a 
grid connect mode and said step of determining that the permanent magnet turbogenerator/motor 
has a fatal fault present and is in the process of shutting down comprises the steps of: 

detecting an over-current condition; 
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determining that more than a fixed number/of over-current events have occurred within a 
fixed period of time; 

determining that more than a fixed number of warning faults has occurred within a fixed 
period of time; 

reporting a grid fatal fault and initiating shutdown of the permanent magnet 
turbogenerator/motor. 

12. The method of claim 1 wherein the^rmanent magnet turbogenerator/motor is in a 
standalone mode and said step of cjefernjiining that <he permanent magnet turbogenerator/motor 
has a fatal fault present and is in the process of setting down comprises the steps of 
□ detecting an over- 



determining that If 
1 fixed period of time; 



i than a fixed nut 



of over-current events have occurred within a 



W disabling the outbut powei/ 

in 

* determining that 1 

^ normal level in all phases; and 




rerter of the permanent magnet turbogenerator/motor; 
current of the permanent magnet turbogenerator/motor is at a 



enabling the output power converter of the permanent magnet turbogenerator/motor to 
continue normal operation of/the permanent magnet turbogenerator/motor. 

13 . The method of claim 1 wherein the permanent magnet turbogenerator/motor is in a 
standalone mode and said step of determining that the permanent magnet turbogenerator/motor 
has a fatal fault present and is in the process of shutting down comprises the steps of: 
detecting an overf current condition; 

determining that/more than a fixed number of over current events have occurred within a 
fixed period of time; 
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determining that less than a fixed nun/ber of warning faults has occurred within a fixed 
period of time; 

reporting a grid unbalance warning fault; 



disabling the output power convert! 
resetting the output voltage control 
enabling the output power convert 



r of the permanent magnet turbogenerator/motor, 
ready for a soft start; and 

: the permanent magnet turbogenerator/motor to 
continue normal operation of the permanent magnet turbogenerator/motor. 

14. The method of claim 1 wherein the permanent magnet turbogenerator/motor is in a 



standalone mode and said step of/det 



igthai 



raiane 



O has a fetal fault present and is ixJ the process of 



the permanent magnet turbogenerator/motor 
Liitting down comprises the steps of: 



detecting an over-currer t conditic 

O 

O determining that less th^n a fixed ^fmber of ovfer-ettrr^rt events have occurred within a 

cn 

UJ fixed period of time; 

hi 

« disabling the output power converter of the permanent magnet turbogenerator/motor; 

O 

^ determining that the output currejit of the permanent magnet turbogenerator/motor is not 

|Jat a normal level in all phases; 

determining that the DC bus levil is below the turn on point of the brake resistor, 
determining that the output current of the permanent magnet turbogenerator/motor is at a 
normal level in all phases; and 

enabling the output power converter of the permanent magnet turbogenerator/motor to 
continue normal operation of the permanent niagnet ttubogenerator/motor. 
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IS. The method of claim 1 wherein the permanent magnet turbogenerator/motor is in a 
standalone mode and said step of determining tiat the permanent magnet turbogenerator/motor 
has a fatal fault present and is in the process of /shutting down comprises the steps of: 
detecting an over-current condition; 
determining that less than a fixed number of over-current events have occurred within a 



fixed period of time; 

disabling the output power convert^rfof the 

determining that the output 
at a normal level in all phases; 

determining that the DC 

applying the brake resist- 

determining that the output current/^ the 
normal level in all phases; and 

enabling the output power conv< 



permanent magnet turbogenerator/motor; 
lent magnet turbogenerator/motor is not 



ow the turn on point of the brake resistor, 
bussyottage; 

magnet turbogenerator/motor is at a 



of the permanent magnet turbogenerator/motor to 
continue normal operation of the permanent magnet turbogenerator/motor. 

16. A method of restarting a permanent magnet turbogenerator/motor, comprising them 
steps of: 



determining that the permanent 
is in the process of shutting down; 

determining that the permanent 



let turbogenerator/motor has a fatal fault present and 



] nagnet turbogenerator/motor has less than a fixed 
number of restart attempts since the peijmarient magnet turbogenerator/motor was determined to 
have a fatal fault; 
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et nw^genera^ comprising them 

erator/motor has a fetal fault present and 



8 determining that the permanent magnet turbogenerator/motor is in a recharge state where 

9 an internal energy storage device is being recharged [as part of the shutdown process; 

10 determining that a fixed period of time has elapsed since any previous attempt to restart 

1 1 the permanent magnet turbogenerator/motor; 

12 attempt to clear the fault present in the permanent magnet turbogenerator/motor, 

13 issue a restart command to the permanent qtagnet turbogenerator/motor if the fatal fault is 

14 successfully cleared; and 

15 continue normal operation of the perpfanejit magnet tufbogenerator/motor. 
17. A method of restarting a per 

O 

^0 steps of 

determining that the permanent magnet 1 
is in the process of shutting down; 

determining that the permanent magn^tfurbogenerator/motor has less than a fixed 
number of restart attempts since the permanent magnet turbogenerator/motor was determined to 
have a fatal fault; 

determining that the permanent magnet turbogenerator/motor is in a cooldown state 

' H J 

where the turbogenerator/motor is being rotmed when combustion has ceased to lower the 

10 internal temperature as part of the shutdown/process and that the internal temperature is below a 

1 1 cooldown restart temperature; 

12 determining that a fixed period of tijme has elapsed since any previous attempt to restart 

13 the permanent magnet turbogenerator/mot 

14 attempt to clear the fault present id the permanent magnet turbogenerator/motor; 
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issue a restart command to the permanent magnet turbogenerator/motor if the fatal fault is 
successfully cleared; and 

continue normal operation of the permanent magnet turbogenerator/motor. 

1 8. A method of restarting a permanent /nagnet turbogenerator/motor, comprising them 
steps of: 

determining that the permanent magnet turbogenerator/motor has a fetal fault present and 
is in the process of shutting down; 



determining that the ] 
number of restart attempts since/ 

P 

yp have a fetal fault; 
g determining that the J 



ent magnet turbogenerator/motor has less than a fixed 

let turbogenerator/motor was determined to 



lent magn< 



m determining that a fijxed period/of j 
Ui 

Ulthe permanent magnet turbokeneratoiMotor; 




Dgenerator/motor is in a fault state; 

sinceany previous attempt to restart 



O 

v. a 

m 



attempt to clear the fault present in the permanent magnet turbogenerator/motor, 

issue a restart command to the permanent magnet turbogenerator/motor if the fatal fault is 



O successfully cleared; and 



continue normal operation/of the permanent magnet turbogenerator/motor. 
19. A method of restarting a permanent magnet turbogenerator/motor, comprising them 
steps of: 

determining that the permanent magnet turbogenerator/motor has a fetal fault present and 
is in the process of shutting doT 
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determining that the permanent magnet ttirbogenerator/motor has less than a fixed 
number of restart attempts since the permanent/ magnet turbogenerator/motor was determined to 
have a fatal fault; 

determining that the permanent magnet turbogenerator/motor is in a standby state; 
issue a restart command to the permanent magnet turbogenerator/motor; and 
continue normal operation of the permanent magnet turbogenerator/motor. 
20. A method of restarting a 



steps of: 

determining that the ; 
s in the process of shutting d 

determining that the pennanent i 
gjpumber of restart attempts since the pc 
j^jiave a fatal fault; 

s 

g determining that the permanent i 



let 



O 

B 



lent 



et turbogenerator/motor, comprising them 

turbogenerator/motor has a fatal fault present and 

tui bogenerator/motor has less than a fixed 
mag^etturbogene^ was determined to 



et turbogenerator/motor is in a recharge state where 
gan internal energy storage device is beiitg recharged as part of the shutdown process; 

determining that a fixed period/of time has not elapsed since any previous attempt to 
restart the permanent magnet turbogenerator/motor; 

continue shutdown of the permanent magnet turbogenerator/motor. 
21. A method of restarting a permanent magnet turbogenerator/motor, comprising them 
steps of: 

determining that the permanent magnet turbogenerator/motor has a fatal fault present and 
is in the process of shutting down; i 
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determining that the permanent magnet turbogenerator/motor has less than a fixed 
number of restart attempts since the permanent magnet turbogenerator/motor was determined to 
have a fatal fault; 

determining that the permanent magnjet turbogenerator/motor is in a cooldown state 
where the turbogenerator/motor is being rote ted when combustion has ceased to lower the 
internal temperature as part of the shutdown process and that the internal temperature is below a 
cooldown restart temperature; 

determining that a fixed periocf of tiine has elapsed since any previous attempt to restart 
the permanent magnet turbogenerator/mote^ 

attempt to clear the fault present in 

continue shutdown of/the permaner t : 
cleared. 

22. A method of resting a perm^njz 
steps of: 

determining that the permanent magnet turbogenerator/motor has a fatal fault present and 
is in the process of shutting down; 

determining that the permanent mjagnet tuibogenerator/motor has less than a fixed 
number of restart attempts since the pern aneiit magnet turbogenerator/motor was determined to 
have a fetal fault; 

determining that the permanent ntagnet tuibbgenerator/motor is in a fault state; 




permanent magnet turbogenerator/motor, and 
niagnei kirbogenerator/motor when the fault is not 



: magnet turbogenerator/motor, comprising them 



determining that a fixed period o - 



the permanent magnet turbogenerator/motor; 



attempt to clear the fault present 



time has elapsed since any previous attempt to restart 



iti the permanent magnet turbogenerator/motor, and 
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continue shutdown of the permanent magnet turbogenerator/motor when the fault is not 

cleared. 

23. A method of determining the fault/condition of a permanent magnet 
turbogenerator/motor in a grid connect mode,/ comprising the steps of: 
detecting an over-current condition; 

deteniiining that less than a fixed number of over-current events have occurred within a 
fixed period of time; 

disabling the output power converter of the^ permanent magnet turbogenerator/motor; 
determining that the outpu/ suircatfaf the permanent magnet turbogenerator/motor is at a 
I normal level in all phases; and 

j . / 

enabling the output po/ver convener of ihe permanent magnet turbogenerator/motor to 

□continue normal operation offthe permanent ntegnet turbogenerator/motor. 
W 24. A method of detetaiining thefftnlt: <Jdndihon-Qta^ermanent magnet 

3 turbogenerator/motor in a grid\onnec>faode, comprising the steps of: 

Q ^ — 

^ detecting no output over-curre 

detecting a loss of output currer t control or a loss of DC bus voltage control; 
detennining that more than a fcfed number of warning faults has occurred within a fixed 
period of time; 

reporting a grid fetal fault and 
turbogenerator/motor. 

25. A method of detennining the fault condition of a permanent magnet 
turbogenerator/motor in a grid connect mode, comprising the steps of: 

detecting no output over-current; 



m 



initiating shutdown of the permanent magnet 
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detecting a loss of output current conW or a loss of DC bus voltage control; 
determining that less than a fixed number of warning faults has occurred within a fixed 
period of time; 

reporting a grid unbalance warning fafult; 
disabling the output power converter] of the permanent magnet turbogenerator/motor, 
analyzing the grid voltage magnitude and frequency for an acceptable connection; and 



enabling the output power convei 
continue normal operation of the p 
26. A method of det< 
O turbogenerator/motor in a grid 



or a k^ss of DC bus voltage control; 
ber of warning faults has occurred within a fixed 



rmanent magnet turbogenerator/motor to 
magnet l turbogenerator/motor. 

on of a permanent magnet 
rising the steps of 

detecting no output ovir-current; 
detecting a loss of output current 
determining that less 
period of time; 

reporting a grid unbalance warniiig fault; 

disabling the output power converter of the permanent magnet turbogenerator/motor, 
analyzing the grid voltage magnitude and frequency for an unacceptable connection; 
determining that the maximum Allowable reconnection time has expired; and 
reporting a grid fatal fault and initiating shutdown of the permanent magnet 
turbogenerator/motor. 

27. A method of determining tie fault condition of a permanent magnet 
turbogenerator/motor in a grid connec ; mode, comprising the steps of: 
detecting no output over-curre it; 
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detecting a loss of output current control or a loss of DC bus voltage control; 
determining that less than a fixed numberjof warning faults has occurred within a fixed 
period of time; 

reporting a grid unbalance warning fault! 

disabling the output power converter of Ithe permanent magnet turbogenerator/motor, 
analyzing the grid voltage magnitude and frequency for an unacceptable connection; 



; belo\ 



determining that the maximum allowal 
determining that the DC bus level is 
applying the brake resistor to control t>C bus voltage; 
determine that the grid is acceptable for collection; and 
enabling the output power converter )f the 



le reconnection time has not expired; 

e turn on point of the brake resistor, 



continue normal operation of the permanent magnet 



Q 

© 

m 
u 

yi 28. A method of determii ing the faujlt 

a 

turbogenerator/motor in a grid connect m< 
p detecting no output over-currCTt; 



■^3 



s 



ent magnet turbogenerator/motor to 
generator/motor, 
of a permanent magnet 
!, comprising the steps of: 



mditioi 



detecting a loss of output current ccntrol or a loss of DC bus voltage control; 
determining that less than a fixed n jmber of warning faults has occurred within a fixed 
period of time; 

fault; 

disabling the output power converter of the permanent magnet turbogenerator/motor; 
analyzing the grid voltage magnitude and frequency for an unacceptable connection; 
determining that the maximum al owable reconnection time has not expired; 
determining that the DC bus leve i6 below the turn on point of the brake resistor; 
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determine that the grid is acceptable for connection; and 

enabling the output power converter of the permanent magnet turbogenerator/motor to 
continue normal operation of the permanent magnet turbogenerator/motor. 

29. A method of determining the fault condition of a permanent magnet 
turbogenerator/motor in a grid connect mode, ^comprising the steps of: 

detecting no output over-current; 

detecting a loss of output current control or a loss of DC bus voltage control; 
determining that less than /fixed number of fuming faults has occurred within a fixed 
period of time; 

reporting a grid unbalance warning f 



disabling the output 



K>wer conve 



le periranent magnet turbogenerator/motor; 



analyzing the grid voltage magnih^ and frequency for an unacceptable connection; 
determining that the tkaximu^rallowable reconnection time has not expired; 
determining that the DC bus level is not below the turn on point of the brake resistor, 
applying the brake resistor to control DC bus voltage; 
determine that the grid is unacceptable for connection; 
determining that the maximum/allowable reconnection time has expired; and 
reporting a grid fatal fault and /initiating shutdown of the permanent magnet 
turbogenerator/motor. 

30. A method of determining/the fault condition of a permanent magnet 
turbogenerator/motor in a grid conn<sct mode, comprising the steps of: 
detecting an over-current coi idition; 
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determining that less than a fixed number oj over-current events have occurred within a 
fixed period of time; 

disabling the output power converter of the permanent magnet turbogenerator/motor, 
determining that the output current of the permanent magnet turbogenerator/motor is not 




below the turn on point of the brake resistor, 
of tne permanent magnet turbogenerator/motor is at a 



at a normal level in all phases; 

determining that the DC bus level is nolf 1 
applying the brake resistor to 
determining that the output < 
normal level in all phases; and 

enabling the output power' converter of the peiMianent magnet turbogenerator/motor to 
continue normal operation of the permanent magnet/uirbogenerator/motor. 

31. A method of determiiing the faulp conditio^ of a permanent magnet 
turbogenerator/motor in a grid connect mod^/comprisingHlie steps of; 
detecting an over-current corfttttion; 

determining that less than a fixed member of over-current events have occurred within a 
fixed period of time; 

disabling the output power converter of the permanent magnet turbogenerator/motor, 

of the permanent magnet turbogenerator/motor is not 



deter lining that the output current 

at a normal level in all phases; 

determining that the DC bus level 
determining that the output current 

normal level in all phases; and 

i 



below the turn on point of the brake resistor, 

i 

of the permanent magnet turbogenerator/motor is at a 
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12 enabling the output power converter of the permanent magnet turbogenerator/motor to 

13 continue normal operation of the permanent magnet turbogenerator/motor. 

1 32. A method of determining the fault condition of a permanent magnet 

2 turbogenerator/motor in a grid connect mode, comprising the steps of: 

3 detecting an over-current condition; 

4 determining that more than a fixed nuilaber of over-current events have occurred within a 

5 fixed period of time; 

6 determining that more than a fixpcT nufnber ofy arning faults has occurred within a fixed 

7 period of time; 
5 reporting a grid fetal fault and initiatif: 

turbogenerator/motor. 

33. A method of determining the 
turbogenerator/motor in a standalone mode] 
detecting an over-cun*ent\conditior 

determining that less than a fixed number of over-current events have occurred within a 
fixed period of time; 

disabling the output power convener of the permanent magnet turbogenerator/motor; 

7 determining that the output current i>f the permanent magnet turbogenerator/motor is at a 

\; 

8 normal level in all phases; and j 

9 enabling the output power converted of the permanent magnet turbogenerator/motor to 

10 continue normal operation of the permanent magnet turbogenerator/motor. 

1 34. A method of determining th i fault condition of a permanent magnet 

2 turbogenerator/motor in a standalone mode; comprising the steps of: 



O 

SI 

in 



shutdown of the permanent magnet 

iition of a permanent magnet 
ing the steps of: 
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3 
4 
5 
6 
7 
8 
9 
10 



detecting an over-current condition; 

determining that more than a fixeq number of over current events have occurred within a 
fixed period of time; 

determining that less than a fixed dumber of warning faults has occurred within a fixed 
period of time; 

reporting a grid imbalance warning fault; 

disabling the output power converter of the permanent magnet turbogenerator/motor, 



resetting the output voltage cor 



ready fora'soft start; and 



enabling the output power converter of the permanent magnet turbogenerator/motor to 



5 

*1 



> 1, 



continue normal operation of the/permanent 



35. A method of determining the fault cone it/on of a permanent magnet 



one mode, composing the steps of: 



8 
9 
10 
11 

12 
13 



generator/motor. 




er of over-current events have occurred within a 



turbogenerator/motor in a st 

detecting an over-current condition; 

determining that less tn^n a fixed i 
fixed period of time; 

disabling the output power converted of the permanent magnet turbogenerator/motor, 

i 

determining that the output current cf the permanent magnet turbogenerator/motor is not 
at a normal level in all phases; 

determining that the DC bus level is below the turn on point of the brake resistor; 

determining that the output current of the permanent magnet turbogenerator/motor is at a 
normal level in all phases; and 

enabling the output power converter ^>f the permanent magnet turbogenerator/motor to 
continue normal operation of the permanent ihagnet turbogenerator/motor. 
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36. A method of determining the f^lt/condition of a permanent magnet 
turbogenerator/motor in a standalone mode, Comprising the steps of: 
detecting an over-current condition; 
determining that less than a fixed nufnber of over-current events have occurred within a 



fixed period of time; 

disabling the output powetffconvertejr 
detern ang that the output current 

at a normal level in all phases, 

determining that the DC bus level 



;e -permanent magnet turbogenerator/motor; 
ermanent magnet turbogenerator/motor is not 



iiot belo^theluni^ifpoint of the brake resistor, 
applying the brake resistoMcTcbntjrol DC bus voltage; 

determining that the output current of the permanent magnet turbogenerator/motor is at a 
normal level in all phases; and 

enabling the output power converter of the permanent magnet turbogenerator/motor to 
continue normal operation of the permanent magnet turbogenerator/motor. 

37. A permanent magnet turbogc nerator/mjotor restarting system, comprising: 

! 

i 

means for determining that the pe rmanent ijnagnet turbogenerator/motor has a fatal fault 
present and is in the process of shutting c own; 

means for determining that the pi rmanertt tbagnet turbogenerator/motor has more than a 
fixed number of restart attempts since th<£ permanent magnet turbogenerator/motor was 
determined to have a fetal fault; and 

means to continue shutdown of tie permanent magnet turbogenerator/motor. 

38. A permanent magnet turboge lerator/mbtor restarting system, comprising: 
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6 
7 
8 
9 
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means for determining that the permanent magnet turbogenerator/motor has a fatal fault 
present and is in the process of shutting down; f 

means for determining that the permanent magnet turbogenerator/motor has less than a 
fixed number of restart attempts since the pernjinent magnet turbogenerator/motor was 
determined to have a fatal fault; 

determining that the permanent magnejt jurbogenerator/motor is in a recharge state where 

jart of the shutdown process; 

elapsed since any previous attempt 

lptor 



an internal energy storage device is beinc 

means for determining that a/fixed pdriod oft 
to restart the permanent magnet teubogeneral or/ 



means to issue a restart command to 
fatal fault is successfully cleared; and 

means to continue normal operation 
39. A permanent ma] 



means to attempt to clear the fault pr sse it in/the permanent magnet turbogenerator/motor; 




the 



permanenfmagnet turbogenerator/motor. 
ej-atqiVmotor restarting system, comprising: 



lent magnet turbogenerator/motor if the 



means for determining thaTfhe penhanfe^ magnet turbogenerator/motor has a fatal fault 
present and is in the process of shutting down;! 

means for determining that the pennane it magnet turbogenerator/motor has less than a 
fixed number of restart attempts since the perm itent magnet turbogenerator/motor was 
determined to have a fatal fault; 

means for determining that the pert lan|e tit magnet turbogenerator/motor is in a cooldown 
state where the turbogenerator/motor is bei rig In >tated when combustion has ceased to lower the 
internal temperature as part of the shutdown pn >:cess and that the internal temperature is below a 
cooldown restart temperature; 
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means for determining that a fixed period of time has elapsed since any previous attempt 
to restart the permanent magnet turbogenerator/motor; 

means to attempt to clear the fault present in the permanent magnet turbogenerator/motor, 
means to issue a restart command to thb permanent magnet turbogenerator/motor if the 
fatal fault is successfully cleared; and 

: the permanent magnet turbogenerator/motor, 
lor/moty- restarting system, comprising: 
lent magnet turbogenerator/motor has a fatal fault 



means to continue normal operation o: 
40. A permanent magnet turbogenerai 
means for determining that the pa 

present and is in the process of shutting do 
means for determining that the p 

fixed number of restart attempts since the 

determined to have a fatal fault ; 

means for determining mat the p 



Lent tfi&met turbogenerator/motor has less than a 
tent magnet turbogenerator/motor was 



B 



tent magneiftntwgenerator/motor is in a fault state; 
means for determining that a fixed period of time has elapsed since any previous attempt 
to restart the permanent magnet turbogenerator/motor; 

means to attempt to clear the fau t present in the permanent magnet turbogenerator/motor, 
means to issue a restart comman i to the; permanent magnet turbogenerator/motor if the 
fatal fault is successfully cleared; and 

means to continue normal opera i6n of the permanent magnet turbogenerator/motor. 

:!■ . 
\> • 

41. A permanent magnet turbog^brator/motor restarting system, comprising: 
means for determining that the permanent magnet turbogenerator/motor has a fatal fault 
present and is in the process of shutting dpwn; 
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means for determining that the permanent magnet turbogenerator/motor has less than a 
fixed number of restart attempts since the permanent magnet turbogenerator/motor was 
determined to have a fatal fault; 

means for determining that the permanent magnet turbogenerator/motor is in a standby 

state; 

means to issue a restart command to ihe permanent magnet turbogenerator/motor; and 
means to continue normal operation bf the pefcpanent magnet turbogenerator/motor. 
42. A permanent magnet turbogenentor/mbtor Restarting system, comprising: 
means for determining that tne perm anent magnet turbogenerator/motor has a fetal fault 
present and is in the process of shotting doyn; 

ent magnet turbogenerator/motor has less than a 



means for determining that the 



iince the 



fermanert rnsgn^ was 



fixed number of restart attempts 
determined to have a fatal fault; 

determining that the permanent me gnet turbogenerator/motor is in a recharge state where 
an internal energy storage device is being recharged as part of the shutdown process; 

means for determining that a fixed period of time has not elapsed since any previous 
attempt to restart the permanent magnet ti nbogenerator/motor, 

means to continue shutdown of this permanent magnet turbogenerator/motor. 
43. A permanent magnet turbogenerator/motor restarting system, comprising: 
means for determining that the pei nutrient magnet turbogenerator/motor has a fetal fault 
present and is in the process of shutting d 3wn; 
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means for determining that the permanent magnet turbogenerator/motor has less than a 
fixed number of restart attempts since the permanent magnet turbogenerator/motor was 
determined to have a fetal feult; 

means for determining that the permanent magnet turbogenerator/motor is in a cooldown 
state where the turbogenerator/motor is being Lated when combustion has ceased to lower the 
internal temperature as part of the shutdown pUessand that the internal temperature is below a 
cooldown restart temperature; 

means for detennining that a^xed pejiod of tirtie has elapsed since any previous attempt 
to restart the permanent magnet tuAogeneratir/mota l\ 



means to attempt to clear the feult present 



le permanent magnet turbogenerator/motor; 



and 




means to continue shutdown of the p^ianent magnStto^generator/motor when the 
fault is not cleared. 



44, A permanent magnet turbogene 
means for determining that the pc 
present and is in the process of shutting doij 
means for determining that the per 



>r/motor restarting system, comprising: 

lent toagnet turbogenerator/motor has a fetal feult 

• j i 

lent magnet turbogenerator/motor has less than a 



fixed number of restart attempts since the ^inanent magnet turbogenerator/motor was 
determined to have a fetal feult; 

means for determining that the perlnanent magnet turbogenerator/motor is in a feult state; 



means for determining that a fixed 
to restart the permanent magnet turbogene 



>ejfii 



od of time has elapsed since any previous attempt 
r/inotor; 
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means to attempt to clear the fault present in the permanent magnet turbogenerator/motor; 



14 
15 
16 
17 



and 



0 



m 



ys 
O 



means to continue shutdown of the permanent magnet turbogenerator/motor when the 
fault is not cleared. 

45. The permanent magnet turbogenerator/motor restarting system of claim 44 wherein 
said means for determining that the permanditfrmagfr^ turbogenerator/motor has a fatal fault 
present and is in the process of shutting/flown, comprises: 
means for detecting no outpijt over-j 

means for detecting a lossAf output cuirerft Control or a loss of DC bus voltage control; 
means for determining that less than a fixed number of warning faults has occurred 
within a fixed period of time; 

means for reporting a gjfid unbalaiic6 warning fault; 
means for disabling the o^tp^rower converter of the permanent magnet 
turbogenerator/motor, 

means for analyzing the grid voltage magnitude and frequency for an unacceptable 
connection; 

means for determining that the i naxiraum allowable reconnection time has not expired; 
means for determining that the DC bus level is not below the turn on point of the brake 
resistor, 

means for applying the brake r ssistor to control DC bus voltage; 

grid is acceptable for connection; and 



means for determining that thi 
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